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Chapter1: Introduction 
 
Scientific research provides a rigorous knowledge base that is expected to inform all 
levels of the decision making process (Murcia, 2009). Evidence-based decision making (National 
Research Council, 2012) draws on research to improve policy and management schemes 
(Oreszczyn and Carr, 2008). To successfully achieve environmental sustainability goals, effective 
decision making must incorporate the best available science into political and economic 
realities (Ruth et al., 2003; Roux et al., 2008). Doing so provides decision makers the tools to 
cope with growing uncertainties due to climatic and socio-demographic changes (Renner et al., 
2013). This project seeks to foster communication between decision makers and scientists to 
increase evidence-based decision making. By building social capital through interactions 
between these two sectors, natural capital can be more effectively and efficiently utilized.  
In order to infuse scientific knowledge into decision making, relevant information needs 
to be available, meaning research must 1) address specific issues and 2) be accessible to 
decision makers (Murcia, 2009).  Furthermore, decision makers must be incentivized or 
required to base decisions on science (Murcia, 2009). To achieve this, scientists and decision 
makers can no longer conduct their efforts in silos (Jandl et al., 2008). This needed science-
policy interface engages decision makers and scientists at an early stage of developing decisions 
or research projects, allowing researchers to explain the knowledge they have gained, and how 
it may be useful in decisions (Oreszczyn and Carr, 2008). By creating this strong link, science is 
more likely to inform policy than by using the conventional model in which science is conducted 
separately from management and policymaking (Oreszczyn and Carr 2008). When decision 
makers and scientists come together to work through common interests, the union can achieve 
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economies of scale, increase innovation, and provide the capacity to respond to pressing 
environmental threats (Wells and Weirner, 2007). This increase in effectiveness and efficiency 
of decision making practices is more likely to yield improved quality of decisions that 
successfully achieve society’s needs (Murcia, 2009). 
Yet, a disconnect in communication between sectors has prevented knowledge transfer 
and cooperative, interactive efforts from occurring (Murcia, 2009). This lack of communication 
deprives decision makers of valuable information and scientists of an understanding of pressing 
issues to address in research (Murcia, 2009). Generally speaking, scientists are trained to 
develop research projects without consulting decision makers (Murcia, 2009). Many scientists 
perceive that there is no political audience for their information, even if they identify decision 
making relevance (Stone, 2012). On the other hand, decision makers lack the time and 
understanding to access scientific knowledge (Murcia, 2009) and to approach scientists to 
generate an integrated strategy for determining research priorities (Ruth et al., 2003). A 
perception among decision makers that researchers’ information is not relevant, and too 
theoretical, continues to hinder efforts to infuse scientific information into decisions (Stone, 
2012). Yet, there is growing evidence that an increasing number of researchers wish to improve 
access of information and desire interactive engagement with decision makers (Stone, 2012). 
Decision makers are also concerned with effective and efficient access to research advice 
(Stone, 2012).  
 This shift has led to an increase in multidisciplinary efforts to integrate academic 
research into the decision making realm (Murcia, 2009). Many efforts resulting from this shift 
have focused on improving avenues for information dissemination. However, doing so does not 
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acknowledge the extent to which users consider academic research to be relevant (Oreszczyn 
and Carr, 2008). Other efforts have recognized this deficiency and begun to develop research 
questions collaboratively between sectors and frame them to address practical issues (Murcia, 
2009; Oreszczyn and Carr, 2008). There are many approaches to bridging the policy and science 
gap (Murcia, 2009; Oreszczyn and Carr, 2008), and the process required to translate scientific 
information for decision making has yet to be fully realized (Roux et al., 2008).  
Here I propose a method of collaborative interaction in which research is explored and 
conducted with policy makers (Oreszczyn and Carr, 2008), and where both sectors carry the 
burden of reaching out to the other party (Murcia, 2009). This novel approach consists of two 
phases: 1) a diagnostic phase in which decision makers revealed their current scientific data 
needs regarding pressing environmental issues (Chapter 2) and 2) a collective construction 
phase in which decision makers and scientists were brought together to initiate the collection 
of policy relevant information (Chapter 3). In testing this method, I placed myself within the 
system I was researching and worked with the subjects in an interactive fashion (Oreszczyn and 
Carr, 2008). The benefit of this method of research is that learning can continue within the 
subject group after my research has ended (Oreszczyn and Carr, 2008), meaning that further 
cooperative efforts can continue past the initial stages of relationship development that I 
created. Furthermore, this research considered a diversity of perspectives by including several 
local level decision making entities (Cairns and Harris, 2011). This novel method also included 
an ecosystem services framework as a guiding principle for communication across sectors 
(Costanza et al., 2012; von Stackelberg, 2012). By using an ecosystem services framework in 
decision making, and defining environmental benefits in terms of human well-being, the 
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expectation is that this will lead to more sustainable decisions and implementation of policy 
and management practices (von Stackelberg, 2012).  
This research has focused on building connections between science and decision making 
sectors, by clarifying specific decision maker needs, to improve the flow of data and develop 
methods to address the supply side of research in decision making (Stone, 2012). The supply 
side dynamic focuses on improving the flow of knowledge and information to decision makers 
by working though barriers and opening lines of communication with scientists. A supply side 
analysis must address four issues causing various communication breakdowns as exhibited in 
the current processes of supplying scientific information to decision makers. First, I address the 
inadequate supply of policy relevant research (Stone, 2012) by allowing decision makers to 
clarify their most pressing scientific data needs. Second, the lack of access to research (Stone, 
2012) is addressed through cross-sector interactions. These cross sector interactions were also 
conducted to address the third issue in supply side flow of data, namely poor comprehension 
among scientists of the policy process and how research can be relevant (Stone, 2012). Finally, 
the fourth issue, that researchers may be ineffective communicators (Stone, 2012), was a 
relevant talking point during cross-sector interactions. By approaching decision making and 
scientific interactions from the supply side, I have endeavored to improve communication, 
dissemination, and adoption of scientific information into decision making practices for a more 
sustainable society (Stone, 2012).  
In Phase 1, I determined the key scientific data gaps of coastal and marine decision 
makers in Oregon. I also established what ecosystem services underlie those scientific data gaps 
in order to accurately address information poor policy and management schemes. 
 6 
Furthermore, I revealed that decision makers categorize ecosystem services into the pillars of 
sustainability (i.e., economic, social, and ecological) as compared to the traditional Millennium 
Ecosystem Assessment categories (2005) used by scientists. Finally, I found that the geographic 
location of decision makers impacted the perceived data gaps and ecosystem services priorities. 
Decision makers located on the coast, as opposed to inland, were more likely to balance 
ecological and social concerns. Understanding these findings is critical in order to improve the 
flow of information between the decision maker and scientific sectors, and ultimately improve 
upon the use of evidence-based decision making.  
In Phase 2, I used the information generated during Phase 1 to develop a workshop, 
which I called a “synthesis session”, designed to break down language barriers between 
decision makers and scientists for collaborative efforts to emerge. Formatting a workshop 
around data gaps resulted in a high level of interest among relevant decision makers and 
scientists. The workshop was a success in connecting sectors and increasing communication.  
Based on findings from this action oriented project, this 2 phased approach can create 
the critical connection between sectors required to begin the process towards achieving 
evidence-based decision making. The connection established here can generate and transfer 
critical information needed to make decisions regarding policy and management schemes. 
Without this information, decision makers lack the ability to more effectively answer policy and 
management questions as they arise. While this project has focused on coastal and marine 
natural resource policy and management in Oregon, natural resource managers and scientists 
of diverse ecosystems across the nation can look to this approach as a model for establishing a 
critical knowledge transfer process for evidence-based decision making.   
 7 
Chapter 2 (Diagnostic Phase): Information Needs Assessment for Coastal 
and Marine Management and Policy in the Pacific Northwest (INACaMMP): 
Ecosystem services under changing climatic, land use, and demographic 
conditions 
 
Abstract:  
Changing climatic conditions, demographics, and land uses are projected to alter the 
provisioning of ecosystem services in estuarine, coastal and nearshore marine ecosystems, 
necessitating mitigation and adaptation policies and management. The current paradigm of 
siloed research efforts occurring in parallel to, rather than in collaboration with, decision-
makers will be insufficient for the rapid responses required to adapt to and mitigate for 
projected changing conditions in coastal areas. Here, I suggest a different paradigm: one where 
research begins by engaging decision-makers in the identification of priority research needs 
(biophysical, economic, and social), and in which researchers analyze and present data in a 
format most accessible to decision makers for implementing immediate changes. This paper 
provides insight into the varied demands for scientific research as described by decision makers 
on the Oregon coast by synthesizing interview data into a comprehensive portfolio of current 
scientific research needs and important ecosystem services. This research is an important first 
step in advancing efforts to develop scientific data that meet the needs of policy and decision 
makers working with evidence-based decision making to preserve ecosystem services.   
 Introduction 
Limited resources, insufficient data for optimal management, and ever changing land use, 
demography, and climate conditions require decision makers (policy makers and managers) to 
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be increasingly efficient and effective in the policy and management practices they undertake. 
One approach to enhance efficiency and effectiveness of decision making is to foster 
collaboration between scientists and decision makers to develop pragmatic and applied 
research projects for evidence-based decision making (McGregor, 2006; National Research 
Council, 2012). Previous work has found that when decision makers are involved in the research 
process, scientific research is more likely to inform decisions (Wolf, 2004; Rowe & Lee, 2012). 
Ultimately, more effective policy and management result from the increase of scientific data in 
decision making (Kerkhoff, 2005; National Research Council, 2012). Practicing evidence-based 
decision making to increase performance and accountability for federal agencies and NGOs is a 
national agenda (National Research Council, 2012).  
The application of an ecosystem services framework is also a national agenda (National 
Science and Technology Council, 2013). Ecosystem services are defined as the benefits (goods 
and services) provided to humans by ecosystems (Millennium Ecosystem Assessment, 2005), 
and are critical to society and human life (Heal 2000). Human well-being can be enhanced or 
degraded by the supply and quality of ecosystem services (Millennium Ecosystem Assessment, 
2005). Marine and coastal ecosystem services can be categorized as provisioning, regulating, 
cultural, and supporting services. Provisioning services from the ocean include food production 
(e.g., seafood), material production (e.g., biological material for chemical and pharmaceutical 
use and ornamental resources), oxygen production, and genetic resources (Zheng et al., 2009). 
There are several regulating services provided by the ocean, including climate regulation, waste 
treatment, biological control, and disturbance regulation (Zheng et al., 2009). Cultural services 
provided by coastal ecosystems include recreation, tribal cultural value, and scientific value 
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(Zheng et al., 2009).  Finally, primary production, nutrient cycling, and species diversity 
maintenance are supporting services provided by the marine ecosystem (Zheng et al., 2009).  
The ability of the ocean to provide these services is being altered and degraded both by 
direct human impacts and in conjunction with the effects of climate change (Panetta et al., 
2003). While 60% of ecosystem services worldwide are currently being degraded or 
overexploited, human demand for ecosystem services is increasing exponentially (Millennium 
Ecosystem Assessment, 2005; Stokstad, 2005). As human demand increases and the capacity of 
ecosystems to provide services degrades rapidly, sustainable management of ecosystems and 
their services becomes more urgent (Zheng et al., 2009).  
Historically, the conservation of natural resources has focused on single sector management 
with a narrow set of objectives (Tallis & Polasky, 2009). However, as ecosystems degrade and 
their ability to provide services declines, it has become increasingly apparent that overlooking 
the wide suite of ecosystem services, and applying siloed management techniques has resulted 
in deleterious ecosystem consequences (Tallis & Polasky, 2009). Single-sector and single-species 
management fails to account for interconnections within and between ecological communities 
and habitats, resulting in strategies that reduce a natural systems’ ability to produce a wide 
array of services to society (Tallis & Polasky, 2009). An ecosystem services framework has the 
capacity to balance competing interests, consider ecological and economic tradeoffs of 
management decisions, and thereby determine best practices for natural resource 
management (Wainger et al., 2010). Marine management can focus on maintaining local values 
and benefits provided to human well-being by analyzing these tradeoffs under current and 
 10 
future climate change and land use impacted scenarios. Decision makers often lack the 
necessary data to consider and manage for the suite of ecosystem services.  
Despite the challenges of an ecosystem services approach, incorporation of ecosystem 
services into management practices can make great strides in preventing further ecosystem 
degradation (Kareiva et al, 2011). Policymakers find that ecosystem services are a clearer 
means of understanding how ecosystems operate, which can result in more effective 
ecosystem management practices (Stokstad, 2005). By incorporating ecosystem services into 
policymakers’ toolbox, people can begin to better manage impacts on ecosystems. Getting to 
this point requires making advances in the science of ecosystem services including measuring, 
modeling and mapping services to advise finance, policy, and governance systems (Chan et al., 
2006; Daily & Matson, 2008). Yet, there is a disconnect between what scientists and decision 
makers consider most pertinent to policy and governance systems.  
This disconnect is exacerbated by the challenge faced by coastal and marine decision 
makers with a broad array of decisions concerning fisheries, species conservation, habitat 
protection and restoration, and spatial planning under evolving climatic and land use 
conditions. To effectively manage ecosystem services, decision makers require scientific data 
that directly addresses their data gaps (Rees et al., 2013). This method of using science-based 
decision making is a documented means of increasing management effectiveness in coastal 
ecosystems (Granek et al., 2010). The most effective means of generating relevant and usable 
data is by identifying a priori what information decision makers are lacking (Dobbins et al., 
2007). When research is performed in direct response to decision maker needs, there is 
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increased use of such information in the decision making process (Dobbins et al., 2007; 
McGregor, 2006). This will ultimately enhance policies and management practices to effectively 
incorporate climate-related and land use impacts on coastal and marine ecosystems (Kerkhoff, 
2005).  
The project presented here aims to use an ecosystem services framework to identify data 
gaps and priority research areas that decision makers face to better manage ecosystem 
services. This action oriented approach provides an opportunity for scientists to then respond 
to scientific data needs. The ultimate goal is more effective adaptation and mitigation 
approaches for climate, demographic, and land use shifts. The project promotes applied 
research and scientific data generation addressing existing data gaps to increase the use of 
evidence-based policy and decision making in coastal ecosystems (Wolf 2004; National 
Research Council 2012).  
Oregon Marine Policy and Management 
In Oregon, coastal and ocean ecosystems are critically important to the state’s livelihood 
and provisioning of natural resources (Risien, 2009). The coastal communities of Oregon, 
including Clatsop, Tillamook, Lincoln, Coos, and Curry counties and coastal portions of Lane and 
Douglas counties, are currently home to more than 210,000 people (U.S. Census Bureau, 2010), 
and continue to grow (Population Research Center, 2014). The combination of Oregon’s 
growing coastal population and changing climatic conditions are increasing pressure on marine 
and coastal natural resources (Risien, 2009).  
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New strategies are required to protect critical coastal and marine habitats from ongoing 
degradation. The Large Marine Ecosystem off of the US West Coast is one of the most 
productive regions in the world, providing a plethora of ecosystem services including 
commercial and recreational fishing, tourism and recreation opportunities, renewable energy, 
and habitat for both local and migratory species (Risien, 2009). Coastal communities and 
visitors identify a strong connection to spiritual and cultural benefits provided by the ocean and 
coast (Risien, 2009). To manage and implement ocean policy that aligns with Oregon’s 
priorities, it is essential to identify the important, i.e., priority, ecosystem services, so that 
decision makers can focus on those priorities and the research community can contribute the 
data necessary to do so 
Therefore, this project focuses on identifying the information needs of policymakers and 
managers working on Oregon coast issues to inform future scientific research in the state. 
Available and applied scientific information that addresses decision makers’ information gaps 
can facilitate more planning that incorporates uncertainty and thus create a more resilient 
management scheme and ecosystem (Risien, 2009). Such resilience planning will allow decision 
makers to more effectively address changing climate, demographics, and land use conditions 
(Risien, 2009). 
Oregon has a legislative commitment to utilizing scientific information, agency 
cooperation, and managing for a suite of coastal and marine ecosystem services. The Oregon 
Ocean Plan coordinated a set of policies on how ocean natural resources will be managed in 
Oregon (DLCD, 2014). In doing so, the Plan provides a strong legal framework for integration of 
state agencies, local governments, and federal agencies (DLCD, 2014). Conservation is the 
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guiding principle upon which Oregon’s ocean resources are managed under the Oregon Ocean 
Plan (DLCD, 1994). In the Plan, conservation is defined as maintaining or restoring the 
“integrity, diversity, stability, complexity, and productivity of marine biological communities” 
(DLCD, 1994, p. 2).  This definition of conservation emphasizes the importance of 
accommodating economic development and the sustainable availability of resources into the 
future by minimizing waste (DLCD, 1994). The Oregon Ocean Plan expanded the decision 
making capacity of state agencies to move beyond historical single- species or activities to 
include more holistic, habitat-based approaches to ocean resource management (DLCD, 1994). 
This more holistic approach to ecosystem management results in more effective attainment of 
ocean resource goals (White et al, 2012) by protecting entire suites of ecosystem services. 
With these overarching priorities in mind, the Plan requires the following legislative 
policies (see Table 1) to guide ocean resource management in Oregon. 
Table 1: Oregon Ocean Plan policies for marine ocean resources (Adapted from Appendix G, 
Oregon Territorial Sea Plan, 1994). 
Topic of Interest Policy 
Marine Birds and 
Mammals 
• Provide protection to all marine birds and mammals, especially 
endangered, threatened and sensitive species 
• Protect habitats which are critical to maintaining viable populations 
Intertidal 
Habitats and 
Communities 
• Protect sensitive intertidal habitats and communities from pollution 
• Protect from overuse and abuse 
Pollution • Emphasize pollution prevention rather than cleanup and remedial 
measures 
Water Quality • Assert Oregon's leadership role in protecting marine water quality  
• Improve state management capability through a coordinated program of 
federal, state and local governments 
Oil and Gas • Prohibit oil and gas exploration and development within the state 
territorial sea 
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• Emphasize strategies to prevent oil spills from occurring in Oregon waters 
 
These legislative policies unify various state statutes for ocean resources into one 
comprehensive package that includes three parts: Statewide Planning Goals, City and County 
Comprehensive Land Use Plans, and natural resource laws (DLCD, 2014). Thus, a coordinated 
effort across jurisdictional levels is mandated for the management of coastal lands and waters 
in Oregon (DLCD, 2014).    
 Oregon has 19 Statewide Planning Goals, with the last goal speaking directly to Ocean 
Resources. These Goals are intended to guide comprehensive land use planning through 
requirements passed on to the local governments and state agencies for land use decisions 
(DLCD, 2014). Each Goal expresses objectives for various “areas” and “habitats” in the state, 
with Goal 19 encompassing objectives for the state’s Ocean Resources. When the Ocean 
Resources Management Program was initiated in 1987, Goal 19 (Table 2) became the 
fundamental policy element for ocean resources in land-use planning (DLCD, 1994). While Goal 
17 (Table 2), for Coastal Shorelands, plays a slightly less significant role in ocean resource 
management than Goal 19, it is also highly relevant due to the interconnectedness of these 
ecosystems.  
Table 2: Summary of statewide planning goals relevant to ocean resources under the Oregon 
Ocean Plan (Adapted from the Territorial Sea Plan, 2000).  
Goal Specifications 
Goal 19, 
Ocean 
Resources 
• Establishes long term conservation and proper management of ocean 
renewable resources as a top priority in the state.  
• All actions by local, state, and federal agencies must strive to conserve 
ecological functions so as to provide long term ecological, economic, and 
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social values and benefits (i.e. ecosystem services) to the state.  
• Prioritizes living marine resources over non-renewable ocean resources. 
Goal 17, 
Coastal 
Shorelands 
• Acknowledges the importance in conserving, protecting, and restoring 
coastal shorelines where appropriate, while also allowing for development 
in acceptable areas. 
• Defines coastal shorelands as lands around coastal estuaries and streams 
as well as 100 feet of the ocean shores. 
• Identifies several ecosystem services as important to protect, including 
maintaining water quality, fish and wildlife habitat, recreational 
opportunities, human health, and aesthetic qualities.  
• Expresses the importance of managing the shoreline in conjunction with 
the ocean waters adjacent to it for more comprehensive protection.  
• Requires inventories of the nature, location, and extent of coastal hazards 
and values for management and policy decisions. 
Both Goals 17 and 19 speak to the importance of protecting a variety of ocean and coastal 
ecosystem services, though not necessarily using ‘ecosystem services’ language (Ruhl, 2007). In 
an effort to conserve ecological function for long-term benefits, these goals have guided ocean 
and coastal policy and management using an underlying ecosystem services perspective. Under 
the Oregon Ocean Plan, cities and counties must adhere to these goals when addressing ocean 
and coastal resources in their Comprehensive Land Use Plans.   
City and County Comprehensive Land Use Plans are established in accordance with the 
Statewide Planning Goals, and comprise the second policy element of the Oregon Ocean Plan 
(DLCD, 2014). On the ground decisions about land use are made by local governments and state 
agencies, in coordination with Statewide Planning Goals (DLCD, 1994; DLCD, 2014). Hence, the 
day to day management of ocean resources is directly impacted by these city and county plans 
as they relate to the holistic and ecosystem services requirements laid out in the Statewide 
Planning Goals.  
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Legislative statutes comprise the third policy element of the Oregon Ocean Plan (DLCD, 
2014). Ocean resource threats, particularly uncontrolled development, have required Oregon 
Legislative action since the late 1960s In response to these threats, eight legislative natural 
resource statutes (Table 3) were adopted to further guide specific aspects of Oregon’s ocean 
resources and ecosystem services in an integrated manner (DLCD, 2014). 
Table 3: A brief overview of state ocean-related laws (Adapted from Territorial Sea Plan, 2000). 
State ocean-related law Brief description  
Ocean Shores (Beach Bill) 
(ORS 390.605 et seq) 
Declared all shore area (public or privately owned) as “state 
recreation area” under the jurisdiction of state agencies for public 
use. 
Submerged/Submersible 
Lands (ORS 274.005 et 
seq) 
Defined Submerged and Submersible lands and gave jurisdictional 
authority on un-sold and otherwise publically owned parcels to the 
state.   
Fish and Wildlife Laws 
(ORS 496 et seq) 
Establishes broad level policy for management of “fish” and 
“wildlife”, as defined by the law. 
Commercial Fishing (ORS 
506.001-.405) & 
Developmental Fisheries 
(ORS 506.450-.465) 
Establishes food-fish management policy and creates state 
authority to regulate commercial harvest of food-fish. Establishes a 
developmental fisheries management program to plan the 
commercial development of underutilized food-fish species while 
protecting long-term sustainability of the commercial and biological 
values of those resources. 
Kelp Leasing (ORS 
274.885 et seq) 
Authorizes the state to lease, with limitations on 
area/amount/duration, lands for harvesting kelp and other 
seaweed.  
Threatened or 
Endangered Wildlife 
Species (ORS 496.172 et 
seq) 
Requires the state to identify and establish programs to protect and 
conserve threatened and endangered wildlife species. Provides 
procedures and criteria for listing species. 
Marine Water 
Quality(ORS 468) 
Prohibits the discharge of pollutants into state waters. Provisions 
address controlling wastes, requiring certain practices, establishing 
effluent limitations and conditions, and setting water-quality 
standards generally. 
Oil Spill Contingency 
Plans (ORS 468B.300) 
Requires an oil spill prevention and emergency response plan 
approved prior to the operation of onshore or offshore oil or gas 
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facilities or operation of tanker, cargo, or passenger vessels in state 
waters.  
 
As previously stated, the broad and overarching goal of the Oregon Ocean Plan is to 
conserve the long-term values, benefits, and natural resources of the nearshore ocean and the 
continental shelf (Territorial Sea Plan, 2000). Hence, the provisioning of ecosystem services is 
important in Oregon ocean legislation. This attention to ecosystem services is made possible by 
the legislative framework established in the Oregon Ocean Plan (The David and Lucile Packard 
Foundation, 2009). The Oregon Ocean Plan (Territorial Sea Plan, 2000): 
• gives higher priority to the protection of renewable marine resources than to the 
development of non-renewable ocean resources;  
• supports environmentally sound and economically beneficial development of ocean 
resources for coastal communities and the state;  
• protects the diversity of marine life, the functions of the marine ecosystem, the diversity of 
marine and estuarine habitats, and the overall health of the marine environment; and  
• seeks conservation of ocean resources that are ecologically and economically of interest to 
the state 
By establishing these 4 unifying objectives, the state is pursuing a comprehensive program for 
ocean resources. All local, state, and federal agencies look to these goals when making 
decisions about the ocean and coast to uphold the effectiveness of the Oregon Ocean Plan. 
Thus, it is important to work with all levels of decision makers to understand the data needs for 
protecting ecosystem services. 
Oregon’s limited resources (i.e., time, money, personnel) require added coordination and 
collaboration to meets multiple needs. Operating under a unified framework can facilitate this 
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coordination. An ecosystem services framework can create a clear understanding of priorities 
under which projects can be planned in a mutually beneficial and thus efficient manner for both 
decision makers and scientists. Using an ecosystem services framework can enhance efforts 
made to increase the effectiveness of management and decision-making (National Research 
Council, 2012). Furthermore, while Oregon ocean planning is comprehensive at the legislative 
level, the existing management gaps and redundancy in marine governance in Oregon is highly 
inefficient (Risien, 2009). A more holistic approach to managing marine ecosystems would 
alleviate conflicts and increase efficiency (Risien, 2009). Thus, the opportunity to enhance on 
the ground use of an ecosystem services framework as a unifying force is ripe.  
Building on Policy-Scientific Data Frameworks 
 There are two other projects in the Pacific Northwest that have endeavored to develop 
scientific data needs frameworks for Oregon’s ocean. There is a distinctive difference in focus 
between these frameworks and ours. The Pacific Northwest Climate Decision Support 
Consortium’s (PNWCIRC’s) “Assessing Regional Climate Needs” project used ocean and coastal 
manager surveys to define climate change science needs (Lach et al., 2012). This work has taken 
a step back and used an ecosystem services perspective to allow decision makers to self-
identify the underlying priorities behind a much broader array of pressing scientific data needs. 
Sea Grant’s “West Coast Regional Research and Information Needs” assessment developed 
a framework of research priorities to foster collaborative work between information providers 
and end users through a series of workshops in Washington, Oregon, and California with 
stakeholders either managing, studying, or relying on ocean and coastal resources (Risien, 
 19 
2009). The Sea Grant work was focused on understanding these needs at the regional level 
(Risien, 2009); the work discussed here seeks the state and local level perspectives, and thus 
determines if place-based knowledge differentiates scientific data needs. 
Methods 
Data Collection 
I developed an interview process in which 19 semi-structured, roughly 1 hour interviews 
comprised of 12 questions were conducted with a diverse array of Oregon coastal and marine 
decision makers (Patton, 2002). The stakeholder interviews identified the variety of challenges 
facing coastal and marine decision makers, including difficulties with policy implementation and 
road blocks to collaboration with researchers. The semi-structured format allowed interviewees 
flexibility to discuss the areas of greatest concern or interest to them (Davis et al., 2013). 
Interviews, some which featured groups of up to 3 interviewees, were conducted between 
spring and fall 2013 in Salem, Portland, Corvallis, and coastal communities of Oregon. For this 
particular analysis, interviewees identified important ecosystem services and information gaps 
for addressing policy-relevant scientific needs. 
Five test interviews were conducted in the spring of 2013 to verify that the questions, as 
posed, solicited appropriate responses and type of data sought. Interviewees selected for this 
process were graduate students working on applied environmental science research and 
resource management. Where needed, questions were altered slightly as a result of these 
interviews. Overall test interviews revealed that the questions yielded answers that would 
allow researchers to determine the data gaps and important ecosystem services in coastal 
policy and management practices and thus answer research questions.  
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Subject recruitment was based on the criterion that each interviewee be a policy maker 
or manager of coastal and/or marine natural resources in Oregon. A group of six researchers, 
including myself and knowledgeable professionals, created a list of agencies and entities 
integral to Oregon’s ocean and coastal resource management, including members of federal, 
state, and local entities and agencies, and non-governmental organizations (Table 4). 
Subsequently, participants were selected within each organization based on the researchers’ 
knowledge of key decision makers in the target entities, as well as from referrals within 
decision making entities. Recruitment took place between June and November 2013. 
Ultimately, 26 decision makers participated in individual or small group interviews for this 
project.  
Table 4: List of agencies from which decision makers were interviewed. 
 Entities Interviewed 
Federal 
Agencies 
NOAA (Office of Ocean and Coastal Resources Management);  
US Environmental Protection Agency;  
US Fish and Wildlife Service; 
State 
Agencies 
Dept. of Environmental Quality;  
Dept. of Fish and Wildlife;  
Dept. of Land Conservation & Development;  
Dept. of Parks and Recreation;  
Dept. of State Lands; 
Governor’s Natural Resources Office;  
Oregon Sea Grant 
Local 
Entities 
 
City of Astoria; 
Oregon Coastal Zone Management Association; 
Port Orford Ocean Resource Team;  
Tillamook Estuaries Partnership 
NGOs Columbia River Estuary Study Taskforce; 
Ecotrust;  
OR Wave Energy Trust;  
Surfrider Foundation; 
The Nature Conservancy;  
 21 
Tribal 
  
Although entities have been listed here under federal, state, local, and NGO categories (Table 4) 
for organizational purposes, in practice the work that several of these entities perform spans 
multiple categories. For example, Tillamook Estuaries Partnership reflects a local perspective of 
scientific data needs; however, they are also part of a nationwide circuit of NGOs called the 
National Estuary Projects. 
 Interviewees were asked to select the interview location easiest for them. The majority 
of interviewees chose their place of work. Thus, researchers traveled to locations across the 
state to obtain interview data. The majority of interviews were conducted in person; however, 
three interviews took place by phone. Studies directly comparing the two interview methods 
reveal that data obtained in person versus by phone is comparable in quality (Carr & Worth, 
2001; Novick, 2008). Prior to the interviews, participants were provided a description of the 
study and the process, had an opportunity to ask and have answered questions or concerns, 
and provided their signed consent. Consent forms informed participants that the interview was 
confidential and that participation could be stopped at any time.   
 The interview questions (Appendix A) identified and requested prioritization of current 
coastal management challenges and concerns to inform ongoing policy and management 
programs. Interview questions sought to identify policymaker and manager scientific 
information needs as well as important ecosystem services in policy and management practices 
for marine and coastal Oregon. These open ended questions (Appendix A) were designed to 
create a rapport between respondent and investigator, allowing respondents to communicate 
more freely (Carr & Worth, 2001).  
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Data Analysis 
Interviews were transcribed and analyzed to establish links between the raw interview 
data and research objectives. After transcriptions were completed, interviewees were provided 
the opportunity to confirm accuracy of transcription and make minor changes to the content. 
Transcripts were then uploaded in Dedoose.com, an online platform for the remaining data 
analysis. Next, codes were developed using a general inductive approach for analyzing 
qualitative data to allow the investigator to develop a framework of perspectives that emerge 
from the raw data (Thomas, 2006). By choosing inductive analysis, this project allows the raw 
interview data to answer research questions without a priori expectations of results (Thomas, 
2006). Consequently, a code framework emerged as the analysis progressed.  
Through close reading of the raw text, I identified meaningful excerpts and created 
subsequent labels, or codes, thus assigning a relevant theme to a given interview response 
(Thomas, 2006). These emergent themes indicated the data and information needs of decision 
makers. The emergent themes are intended to inform future research for marine planning and 
identify ecosystem services considered important in a rapidly changing environment. 
Identifying information was removed from quotes reported here to protect participant 
confidentiality. Post hoc saturation analysis of codes revealed that limited codes were added 
after 16 interviews (Morse et al., 2014). Thus, I am confident that 19 interviews were sufficient 
to encompass key and primary perspectives.  
Each interview was then tagged with a variety of categorizing descriptors (i.e., 
interviewee entity, gender, years in the field, etc.) (Appendix B). Descriptors were cross-
analyzed with codes to determine if any patterns existed within the interviewee sub-groups 
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(Thomas, 2006). One descriptor categorized interviewees by geographic proximity to the coast. 
Classifications for this descriptor included “coastal” for those individuals working in coastal 
communities and “inland” for decision makers whose office was located inland. Once important 
ecosystem services and scientific data gaps were identified, researchers analyzed differences 
between coastal and inland decision maker perspectives. 
Results 
Ecosystem Services Priorities 
When asked to explain the goods, services, and benefits that the ocean provides to the 
community and state, interviewees identified 17 ecosystem services. These services were 
discussed with varying degrees of frequency. Those services discussed by a majority of 
interviewees included recreation, commercial fishing, economic development, and tourism 
(Figure 1). While decision makers were asked to reflect specifically on their ecosystem service 
priorities, many also reflected on ecosystem benefits, such as economic development. All 
ecosystem services and benefits explained to be priorities are reported here.  
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Figure 1: Overall number of interviewees whom discussed a given ecosystem services; bar color indicates category 
of services per MEA (2005) categorization. 
In many cases, interviewees categorized their ecosystem services comments into the 
pillars of sustainability (Figure 2), economic, social, and ecological (Berkes and Folke 2000); in 
other cases these pillars were implied. While researchers of ecosystem services often 
categorize services into the Millennium Assessment’s (2005) ecosystem services categories of 
supporting, provisioning, regulating, and cultural (Figure 1), exclusively doing so here would 
misrepresent part of the decision makers’ perspectives. While the interview question asked 
interviewees to identify ecosystem services (Appendix A), many decision makers also discussed 
benefits generated by those ecosystem services (Haines-Young & Potschin, 2010).  
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Figure 2: Number of interviewees whom discussed a given ecosystem service, categorized by pillars of 
sustainability.  
I grouped the services identified by sustainability categories. The economic category 
included eight subordinate services/benefits discussed: recreation, commercial fishing, 
recreational fishing, economic development, renewable energy, tourism, and commercial 
transportation (Figure 2). Services contributing to social sustainability included a sense of local 
identity, aesthetics, spirituality, human health, existence of a “wilderness” seascape, and 
coastal based research and education (Figure 2). Services of ecological relevance included air 
and water quality, climate moderation, coastal protection, and habitat (Figure 2).  
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Ecosystem Services for Economic Sustainability 
The array and frequency with which ecosystem services supporting economic 
sustainability were mentioned outweighed mention of both social and ecological ecosystem 
services combined. The interviewees discussed the many benefits the coast and ocean provide 
to Oregon’s economy, including local jobs provided by this economic engine. While inland 
decision makers defined this economic engine as a statewide benefit, their coastal counterparts 
focused on the community benefits provided. For example, one decision maker located inland 
explained: “I think in general terms the coast is a tremendous asset to the state economically”, 
while a coastal decision maker explained the economic value of coastal ecosystem services as: 
“That whole spectrum of the marine economy… [that] the ocean provides for the people that 
live on the coast here”.  
When discussing economically beneficial ecosystem services (Fig. 2), many interviewees 
discussed recreational activities. Frequently decision makers acknowledged the close tie 
between recreation and tourism in the state, rationalizing that people who recreate will often 
also eat or shop on the coast.   
Another prioritized economic sustainability-related ecosystem service, according to 
decision makers, was tourism. Tourism was explained as an asset to the coastal community by 
decision makers who were located inland from the coast. One inland interviewee describes 
that: “The lifeblood of those communities economically is tourism”. Coastal decision makers 
discussed tourism benefits as a draw that brought people to their communities or “tourist 
town[s]”. Overall, decision makers who discussed tourism explained it to be a critically 
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important good or service that results in money being brought to and exchanged in coastal 
Oregon. 
It was explained that fisheries in Oregon waters have an important connection to the 
economy of the state. As one decision maker states: “We have a high recognition of the value 
of the marine economy, whether it’s commercial fishing or recreation fishing”. While 
recreational fisheries were discussed by many interviewees, commercial fisheries were more 
frequently discussed as an ecosystem service. Decision makers located in coastal communities 
discussed commercial fisheries as having an element of local identity attached to them. One 
interviewee noted: “This is a fishing community, and so the whole fishing industry and how 
that’s impacted by various uses [is important]”. 
While renewable energy was not brought up as frequently as other ecosystem services, 
there was a difference in perception of its status between inland and coastal based decision 
makers. If a decision maker was located geographically inland from the coast, they often 
expressed renewable energy as an emerging ecosystem service provided by the ocean, 
discussing its development and identifying areas for its production. By contrast, coastally 
located interviewees were more apt to discuss renewable energy as a potential ecosystem 
service and tended to convey a general apprehension when discussing renewable energy by 
using terms like “possibly” or “potential” and “to be determined”.  
Ecosystem Services for Social Sustainability 
Important ecosystem services that contribute to social sustainability were brought up by 
interviewees second most often. This category includes local identity and aesthetics as most 
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frequently discussed, but both of these were discussed by less than ½ of interviewees (Figure 
2). 
Notions of deep seeded spirituality and “connection” to the vast and expansive sea 
were found within this category. Interviewees conveyed a significant importance when 
speaking of these goods and services. One interviewee portrayed this when they stated: “You 
cannot overstate the centrality of the ocean”. 
Local identity was the sense of a cultural tie to the ocean not possessed by inland areas. 
According to interviewees, having the ocean imparts a particular character on the state of 
Oregon and its people. As with other ecosystem services, the local identity service differed 
between coastal and inland decision makers. Inland based decision makers referenced a 
connection to the “people” and “the community” when explaining local identity. By contrast, 
coastal based decision makers used “we” and expressed a clear sense of ownership. Put bluntly 
by one coastal interviewee: “It defines who we are”. Thus, while both geographically inland and 
coastal decision makers discussed local identity as a service the ocean provides, the level of 
intimacy differed.  
According to interviewees, the aesthetics of the Oregon coast provide enjoyment to 
people both living on and visiting the coast, and was thus expressed as another important 
ecosystem service. Furthermore, aesthetics are clearly seen as something that draws people to 
either live on or visit the coast. “People come to the Oregon coast for its natural beauty”. So 
while this service supports social sustainability, there is a sense that it spurs the economic 
benefit of tourism as well. While coastal and inland based decision makers both had the same 
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perspective regarding aesthetics, coastal decision makers were over twice as likely to mention 
aesthetics as an ecosystem service than their inland counterparts.  
Similar to aesthetics, coastal decision makers were twice as likely to discuss the spiritual 
benefit of the ocean, though, both had the same perspective on what this spiritual connection 
was. Sentiments regarding the comforting renewal provided by the coast were commonly 
expressed. 
Maintaining human health was offered as another important social sustainability related 
ecosystem service. Interviewees explained that human health related to a clean and safe 
environment, in which people could use and extract goods without fear of repercussions to 
their health.  Human health was a rare case in which no coastal decision makers discussed this 
benefit. 
Ecosystem Services for Ecological Sustainability 
 Services that support ecological sustainability include benefits people may or may not 
realize they are gaining from the ocean’s functions. For example, many interviewees discussed 
that ocean functions and processes that extract impurities from the air result in oxygen benefits 
to the people in the state; and yet, as one interviewee explained: “[The public] might derive 
some ecosystem benefit from [the ocean], like clean water…but the ocean,…it’s just there”.  
One might speculate that it is for this reason that of the 3 categories, ecosystem services 
supporting ecological sustainability were the least discussed by interviewees. For these 
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ecosystem services there was the least difference between coastal versus inland decision 
makers’ perceptions.  
 According to decision makers, the maintenance of air and water quality was most 
significant among ecological sustainability-related services. Interviewees defined this as a “true 
asset”, but found that it was overall “undervalued” and much less obvious than the extractive 
benefits of the ocean. While some individuals talked about air quality and water quality 
directly, others used the subsequent benefits provided, i.e., clean water and oxygen.   Though 
there was this perception among some interviewees that the Oregon ocean provides clean 
water, it is unclear from where this perspective originates and to what ecosystem function it 
speaks.   
 Interviewees also noted that climate moderation was an ecosystem service provided by 
the coast. Particularly, this service was explained as the regulation of cycles and climate 
patterns. This was important due to its stabilizing features.  
Scientific Data Needs 
 After explaining their ecosystem service priorities, decision makers were asked to reflect 
on important scientific data gaps in their current policy and management efforts. Interviewees 
brought up 19 types of scientific information they considered pertinent to present coastal 
policy and management needs (Figure 3). These needs ranged from rather broad, such as water 
quality data and ecosystem services data, to more specific, including littoral cell studies and 
updated information for the Estuaries Plan Book. While all data needs are important to address 
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for the purpose of data-driven decision making, 6 of these needs were discussed by a majority 
of interviewees (Figure 3).  
Figure 3: Frequency of all scientific data needs discussed by decision makers interviewed, with the 6 most common 
needs emphasized in green.  
Local Habitat/Baseline Need 
 The local habitat and baseline data need includes several sub-data needs. Interviewees 
identified scientific data to answer the questions “what’s out there”, “where are things 
[located]”, “what areas are [species] using”, “how does this [eco]system work”, “what are the 
current conditions” and “ocean processing” as important data gaps. There is a perceived need 
to answer various questions about the local species composition and ecosystem functions, and 
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interviewees stated this need to be important for a number of applications. They expressed the 
need to catalog and inventory this information at the local level for use in understanding what 
areas need to be managed, how to manage them, and to measure the outcomes of 
management decisions. Interviewees also stated that a critical use of these data would be for 
localized climate change adaptation and mitigation strategies, noting that baseline information 
is important to understand where and how climate change issues are impacting coastal 
communities. According to interviewees, employing these data to then convince the general 
public of the value and need for various management decisions and practices would be useful. 
While sentiments expressed by both coastal and inland interviewees were very similar, the 
coastal individuals discussed the need for localized baseline and habitat information about 67% 
more often than inland decision makers. 
Spatial Mapping Need 
 The next most frequently discussed scientific data need was high resolution spatially 
mapped data. When interviewees discussed the need for spatially explicit data, they were 
speaking about two types of spatial data 1) visual representation of the ecosystem and 
ecological community information about species, their habitats, and their movements and 2) 
identification of various uses in the ocean, including existing competing uses, emerging uses, 
and how these uses overlap currently and in the future. As one interviewee explained, this 
information is important “so that when decisions are made…there is an understanding of who 
is being impacted or who may benefit”. Overall, decision makers who discussed this data need 
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expressed that the information plays a critical role in comprehensive ocean planning and 
identification of who will benefit/be impacted by decisions.  
Ecosystem Services Data Need 
 According to interviewees, more research on ecosystem services is needed. This type of 
information was perceived as desirable overwhelmingly more often by coastal relative to inland 
decision makers, with a ratio of nearly 3:1. While decision makers also discussed some 
ecosystem services data needs (i.e., stock/ fisheries data, effects of marine renewable energy), 
this category seemed to be a catch-all for supporting and regulating services data needs. Some 
interviewees felt that more information regarding ecosystem services was key for 
communicating to the public the worth of management practices on the coast, particularly in 
dollars spent on restoration projects. In this vein, one interviewee cautioned that using 
ecosystem services to communicate natural resource issues to the public can be cumbersome 
as the concept is “difficult thing for people to get their mind around”. Thus, the need for more 
ecosystem services research is tied to further developing a “definition and description” of these 
services as well as methods for how “they are to be measured”. Creating more concrete 
measurement strategies can facilitate better communication of the importance of coastal and 
marine ecosystems.  
Stock/Fisheries Data Need 
 Coastal and inland decision makers alike commented on the need for stock and fisheries 
data with about the same frequency and in the same context.  Oregon’s fisheries are “data 
poor” according to one interviewee. The kinds of information interviewees found necessary 
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included information on life history characteristics, “genetic differences”, “range shifts”, and 
distribution, as well as fisheries production, population, and abundance. The stock assessments 
information need also included understanding oceanographic processes that affect fish 
populations and habitats. One interviewee noted that this type of information should be 
gathered from ecological fieldwork as well as from primary users of the fisheries, i.e., 
commercial fisherman. Decision makers found this information critical in defining the scale of a 
fishery stock, and also in defining catch limits in order to maintain a “sustainable yield” from 
the fisheries.   
Wave/Wind Energy Effects Need 
As an emerging use in Oregon’s ocean, many interviewees recognized the need to 
understand the impacts of marine renewable energy, i.e., wind and wave energy. There was 
concern among interviewees that marine renewables may adversely impact the environment, 
and thus research must be conducted to avoid these impacts. Potential adverse impacts that 
warrant research include impacts of acoustics, electro-magnetic forces, benthic habitat 
disruptions, sediment transport resulting from the presence of renewable devices, impacts to 
sea mammals and birds, and, to a lesser degree, toxicology of renewable devices. Additionally, 
in order to improve upon marine spatial planning in the state, a need was expressed “to 
develop a robust understanding with the science and the community in a holistic, synergistic, 
multidisciplinary approach” of sites at high potential of adverse impacts from renewable 
energy. Also suggested was the need to understand the effect of marine renewable energy on 
the visual resources of the coastline. Another scientific data need regarding marine renewable 
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energy involved enhancing the technologies themselves. Many interviewees explained that the 
technology to generate energy from marine renewables is still limited, and that there is a need 
to conduct further research to improve upon this. Decision makers found these information 
needs for both ecological impacts and technological improvements important for developing 
regulations regarding marine renewables and for permitting purposes.  
Updated Estuaries Information Need 
 The expressed need for estuaries information seemed to stem from current efforts to 
update the state’s Estuary Plan Book, which identifies plans for all major and minor estuaries 
along the Oregon coast. Information in the current Estuary Plan Book was collected in the 
1970s and 1980s, thus estuary plans are based on information that is several decades old (Andy 
Lanier pers. comm.). Compiling these scientific data would allow decision makers to better 
understand the various forces influencing estuarine habitat and ecosystem services. According 
to one interviewee, “the [Statewide Planning Goals] themselves are pretty solid… [but] the 
information they’re based on dictates the outcome”, meaning that effective on the ground 
implementation of the Estuary Plan Book is highly dependent on the scientific information 
available.  As one interviewee further divulged, “we would probably do a better job if we had 
better, more precise, more site specific, updated information”. Gathering updated information 
on estuaries would also benefit monitoring efforts. With additional baseline data, decision 
makers may be able to better predict or project potential consequences of regulations that 
otherwise would be unforeseen. Other benefits of obtaining updated information about 
estuaries include the ability to improve water quality standards and understand the carbon 
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sequestration potential of these ecosystems. Impacts on estuaries, including sea level rise, 
fishing management, and ocean acidification, can be better managed with this information. 
One decision maker notes, “our estuaries are key in so many of these…issues that we need to 
address”.  
Discussion 
 This work sought to engage stakeholders in defining their ecosystem services priorities 
and scientific data needs in order to generate responsive action from the scientific community 
to provide or generate appropriate data.  Doing so will infuse more scientific data into the 
marine and coastal management and policy practices (Dobbins et al. 2007). Understanding 
ecosystem data needs in conjunction with ecosystem services priorities allows scientific 
research to be conducted in a more applied and holistic manner, thus saving both sectors time 
and money.  
This project acts as a knowledge broker between decision makers and scientists in the first 
step to achieving evidence-based policymaking (Choi et al. 2005). Interviews with decision 
makers of coastal and marine natural resources revealed focal areas for future scientific data 
collection as well as the framing of ecosystem services to address pillars of sustainability. The 
process revealed that diverse priorities and perspectives of ecosystem services are a driving 
force behind identified data needs. Finally, geographic perspectives, resulting from proximity to 
the coast, were similarly reflected in data needs.  
The manner in which ecosystem service data needs are categorized is an important 
perspective to consider when understanding decision makers’ data needs. While the traditional 
Millennium Ecosystem Assessment categories for ecosystem services include supporting, 
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regulating, provisioning, and cultural (2005), interviewees both implicitly and explicitly 
categorized their ecosystem services priorities into the pillars of sustainability categories, 
namely economic, social, or ecological benefits. This likely reflects the close connection that 
decision makers have with the public, as research indicates a public distrust of the ecosystem 
services framework (Metz, 2013). As one interviewee explained: “sometimes [ecosystem 
services] becomes a barrier…When you actually start talking in plain terms about what the 
service is, [the public] has a better feel for it and understand it”. This preference to categorize 
ecosystem services into the pillars of sustainability is important to understand in order to more 
effectively communicate across sectors and incorporate these services into holistic 
management of ecosystems. By managing for ecosystem services, human values and well-being 
can be sustained and enhanced while minimizing negative impacts to the long term provision of 
these benefits (Zheng et al. 2009). 
The findings of this assessment reveal that ecosystem services expressed as 
management priorities closely aligned with the identified scientific data needs. This link can be 
demonstrated by the top ecosystem services and scientific data needs expressed by the 
majority of interviewees (Table 5): 1) The ecosystem service priority for recreation leads to the 
need for scientific data such as spatial mapping of uses, ecosystem services data, local habitat 
information, and to some extent estuaries information 2) The ecosystem service of commercial 
fisheries is directly associated with the need for stock and fisheries data, as well as local habitat 
and baseline data, and spatial mapping 3) Attempts to protect the ecosystem services benefit 
of economic development in management and policy will require information about the effects 
of renewable energy and spatial mapping of marine economic industries 5) Managing the 
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ecosystem service of tourism requires ecosystem services data, local habitat data, and spatially 
mapped uses. 
Table 5: Ecosystem services and scientific data needs that were expressed most frequently. 
Ecosystem Services Scientific Data Needs 
1. Recreation 1. Local Habitat, Baseline Data 
2. Commercial Fisheries 2. Spatial Mapping 
3. Economic Development 3. Ecosystem Services Data 
4. Tourism 4. Stock, Fisheries Data 
 5. Effects of Renewable Energy 
6. Updated Information on Estuaries 
 
An awareness of these perspectives allows scientists to develop research projects 
understanding the type and format of data that will be most useful and of highest priority in 
decision making.  For example, both this study and the similar study conducted by the PNWCIRC 
found that managers are looking for more spatially explicit data that can be visualized in maps. 
However, the difference in underlying priorities used to develop the scientific data frameworks 
by PNWCIRC and here resulted in different kinds of spatial mapping data needs. PNWCIRC’s 
framework focuses on the need for spatial mapping regarding temperature and water 
variability (Lach et al., 2012), while our research revealed a need for spatially mapped data 
relating to commercial fisheries and recreation activities. Thus, different scientific research data 
can emerge to respond to a need for spatially mapped data depending on the underlying 
priority. If decision makers are encouraged to define these priorities up front, then responsive 
scientific research can more aptly answer the true questions being asked in coastal and marine 
policy and management.  
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 This categorizing of ecosystem services into the sustainability pillar perspective is likely 
the reason why economic development was expressed as a service despite it being a benefit 
provided by ecosystem services. Economic development has a direct and undeniable link to 
economic sustainability. Thus, decision makers were compelled to declare economic 
development as a priorities ecosystem service.  
Additionally, in this research, the socio-cultural experiences of decision makers 
influenced their ecosystem service priorities and thus data needs for marine and coastal 
resources. This understanding of ecosystem services priorities can assist researchers in 
identifying potential research projects that fulfill multi-sector needs and thus increase efficient 
use of limited resources. The Sea Grant “West Coast Regional Research and Information Needs” 
project explains that new and emerging ocean uses give rise to a need for place-based scientific 
information (Risien, 2009). In our work, there emerged a clear need to reveal place-based 
priorities that underlie scientific data needs.  
For example, both Sea Grant’s project and ours found that baseline information is 
needed to address marine and coastal natural resources management (Risien, 2009). Yet, the 
type of baseline information needed varied: this project identified a need for local habitat 
structure and function information that is place-based and interconnected; while the Sea Grant 
project emphasized a need to understand the Pacific regional marine ecosystem (Risien, 2009). 
These variances reflect the scope difference of the two projects. By discussing local priorities 
and scientific data needs, this project has revealed the significant influence geography can play 
in studies of decision maker data needs (Cantrill & Senecah, 2001). 
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Research has shown that a person’s sense of place and their immediate surroundings 
impacts their perspective about the local environment and collective views among a group of 
people will be crafted by their in situ view of their immediate surroundings (Cantrill & Senecah, 
2001; Cheng & Daniels, 2003). This results in differing understandings of natural space between 
local and non-local people (Gareau, 2007). This sense of “home” for local people emerges in 
how they frame the environment under policy and management practice (Cantrill & Senecah, 
2001). In this project, this divergence of perspective emerged when comparing the scientific 
data needs and underlying ecosystem service priorities of coastal based versus inland based 
decision makers. Actions taken regarding marine resource management will mirror one’s self-
identity and proximity to the resources (Cheng et al., 2003). Because local stakeholders see 
their surroundings in an ecological and sociocultural way (Gareau, 2007), they are more inclined 
to balance conservation needs with social demands. The fact that coastal based decision 
makers expressed economic development as an ecosystem priority twice as often as their 
inland based colleagues is one piece of evidentiary support that differing perspectives based on 
geographies exists in marine and coastal decision makers. Given this dynamic, comprehensive 
marine and coastal resource management should include this variability of perspective when 
endeavoring to understand important ecosystem services and scientific data needs (Davis et al., 
2013). Having both local and non-local decision maker perspectives will result in management 
schemes that are more effective and legitimized at the local level (Gareau, 2007).  
Here I have developed and applied one means of starting the process to connect decision 
makers with scientific researchers to address pressing marine and coastal resource concerns in 
ocean communities and states. After defining these needs, the next step is for scientific 
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researchers and funding agencies to identify decision makers with whom they can work to 
develop applied and responsive research projects addressing these needs and/or to 
communicate research that fulfills these needs. 
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Appendices  
Appendix A: Interview Questions asked during semi-structured interviews. 
Interview Biography Questions: 
1. What is your current occupation? 
2. What is you background that has led you to your current position? 
3. How long have you worked in this field? 
4. What do you see as your role in policy making? 
Interview Substantive Questions: 
1. What do you see as the goods, services, and other benefits that the coast and ocean 
provide to the community and state?  
2. Going forward, what are necessary policies for these coastal and estuarine goods, 
services, and benefits? 
3. How does your agency/organization play a role in policy making? And can you provide 
some specific example of this? 
4. What scientific information do you currently rely on to advocate for or push for policies 
that will preserve these services or benefits? 
5. Where do you seek information to enhance coastal policy outcomes? What information 
do you lack access to that might better help you in your efforts to enhance coastal 
outcomes? Or, can you think of tools/resources/opportunities that would be useful to 
obtain needed information? 
6. Can you discuss an instance where you have experienced barriers in working with 
scientists to increase the use of scientific data in policy making?   
7. Are there specific times when you have experienced hindrances in policy/management 
implementation?  
8. Can you explain an occasion in which you have been impacted by cross-agency barriers 
in policy/management implementation? 
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Appendix B: Interview Categorizing Descriptors Analyzed 
Division Dominant 
Scope 
Gender Geographic 
Location 
Personal Role Years in 
the field 
• Municipal 
• State 
• NGO 
• Federal 
• Local 
• State 
• Regional  
• National 
• Male 
• Female 
• Mixed 
• Coastal 
• Inland 
• Develop policy 
• Provide 
data/influence 
• Develop 
management 
plans 
• 0-10 
• 11-20 
• 21+ 
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Chapter 3 (Collective Construction Phase): Communicating Data Gaps 
under an Ecosystem Services Framework: Connecting scientific and decision 
making sectors 
 
Abstract 
 Historical gaps in scientific data have prevented decision makers from infusing scientific 
information into their management and policy schemes. There is increasing interest among 
decision makers and scientists to apply coastal and marine resource science in the policy and 
management process. Interpersonal strategies are often an effective means to communicate 
and generate policy relevant scientific information. Here I present a workshop model designed 
to bridge the gap between coastal and marine decision makers and scientists. I identify 
successful components and areas for improvement as recommendations to design and conduct 
similar workshops in the future. This workshop format effectively connected decision makers 
and scientists to initiate an iterative process to generate and transfer policy relevant scientific 
information into evidence-based decisions, an important element in protecting coastal and 
marine resources.  
Introduction 
When decision makers are involved in defining scientific research project goals upfront 
there is an increased likelihood of uptake and use of the research findings in policy and 
management decisions (Dobbins et al., 2007; Lavis et al., 2003).  However, the majority of 
planning, design, and execution of research occur outside of and without contact with the 
decision making realm (Risien, 2009). There is a lack of dialogue between decision makers and 
scientists, resulting in the inadequate use of research findings in decisions (Stone, 2012). Yet, 
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there is increasing acknowledgement of the need for decision makers and scientists to 
communicate effectively and transfer knowledge (Pituch et al., 2006; Murcia, 2009). There is a 
particular need in Oregon to develop information that can be incorporated into decisions for 
ocean and coastal resource management (Risien, 2009). Promoting tools that enhance the use 
of data in marine decision making will enhance society’s ability to address pressing coastal 
problems (Risien, 2009). One tool is to raise awareness among researchers of the scientific data 
needs of decision makers. A second tool is to connect academic or agency scientists that work 
on particular issues with decision makers with relevant data needs.  Using interpersonal 
strategies and bringing decision makers and academic scientists together to transmit 
knowledge and define more specific goals and projects may lead to more integrated scientific 
research (Pituch et al., 2006). Thus, both identifying and communicating the data gaps and 
connecting decision makers and researchers may be the most effective strategy to generate 
evidence-based policy and management practices.  
In person interactions can be an effective model of collaborative communication to 
provide decision makers and scientists the opportunity to connect and relate to each other 
(Grorud-Culvert et al., 2010; Pituch et al., 2006). Davis et al. (2013) found that workshops in 
which face-to-face interactions connected natural resource scientists and decision makers 
provide an important opportunity for meaningful dialogue. Workshops have also been found to 
provide the opportunity 1) for decision makers to express to scientists the types of information 
they need and 2) to inform decision makers of scientific advances (Murcia, 2009). Here I test a 
method for establishing this connection: I designed and conducted a “synthesis session” (SS) – a 
workshop to build communication between decision makers and researchers based on 
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previously determined data gaps (Chapter 2). I propose the SS as an appropriate networking 
opportunity (Jandl et al., 208) and means of increasing knowledge of data gaps among the 
scientific community and improving communication between relevant researchers and decision 
makers (Murcia, 2009). This approach can ultimately lead to increased scientific data use in 
policy and management.  
The SS was preceded by interviews with decision makers to identify data gaps and the 
types of communication with researchers that were perceived as most effective (Figure 1). 
Research has shown that designing a workshop around current issues and concerns generates 
enthusiasm from participants (Oreszczyn and Carr, 2008). The interviews revealed that formal 
partnerships and informal networks with knowledgeable individuals were beneficial means of 
increasing scientific data use in natural resource management decision making (Figure 1). SS 
participants included both scientific researchers and decision makers. SS participants were 
presented the analyzed results of the interviews (Phase 1) including priority data gaps (Chapter 
2: Figure 3), tools, opportunities and resources for data sharing (Figure 1), and challenges in 
working with scientists (Figure 2). The SS drew on these results to build connections and 
identify tools and opportunities to increase scientific data use in policy and management.  
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Figure 1: Tools, Opportunities, and Resources decision makers believe foster increased use of scientific data in 
decision making. 
 
Figure 2: Decision makers’ barriers in working with scientists to increase the use of scientific data in decision 
making. 
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The SS directly addressed the interview finding that by bringing decision makers into the 
research project design phase the results could speak more directly to the existing decision 
maker data needs, while still meeting the goals of the researcher (Figure 2). Since language 
barriers and a lack of communication about existing research information were identified as 
barriers to using research in decision making (Figure 2), the SS aimed to address these 
challenges. In a recent study, 89% of decision makers in the Pacific Northwest thought that 
outreach programs were needed to inform policy and management decisions regarding climate 
change impacts (Lach et al., 2012). Thus, the SS is one possible tool for bridging data gaps 
through increasing connections and fostering communication between siloed sectors. Research 
conducted by Davis et al. (2013) revealed that similar workshops and synthesis sessions with 
fire science researchers and managers increased the efficient use of limited time and resources.  
The SS aims to engage stakeholders from the beginning of the research process to increase 
‘buy-in’ of the end product (National Research Council, 2012; Dobbins et al., 2007). In turn, 
better understanding decision maker needs can promote more relevant research and, 
ultimately, better policy enactment (National Research Council, 2012). Previous research has 
recognized that cross-sector knowledge production between decision makers and scientists can 
be an important element in more reflective and deliberative natural resource management 
(Renner et al., 2013). Thus, the SS was used to create mutually beneficial connections between 
decision makers and scientific researchers to eventually increase the creation and use of policy 
and management relevant research (Dobbins et al., 2007).  
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Methods 
I designed the SS in response to an expressed need to connect scientists and decision 
makers and built avenues for communication (Figure 2). A total of 51 decision makers from 28 
agencies and organizations were invited to the event; invitees included those involved in the 
interviewing process (Phase 1) as well as decision makers who interviewees recommended. 
Thirty-five scientists involved in coastal and marine research relevant to the identified scientific 
data gaps and ecosystem service priorities (Chapter 2) were invited from Portland State 
University, University of Washington Vancouver, University of Oregon, and Oregon State 
University as well as university affiliated research organizations. A flyer was distributed to all 
invitees via email (Appendix C). The Hilton Garden Inn in Corvallis, OR was selected as the 
location for the event based on its central location to invitees coming from north and south, 
inland and the coast, and as a neutral site. Twenty-four individuals participated in the half-day 
session - from 10am to 3pm.  
Three weeks prior to the workshop, participants were asked to prepare 3-5 minute mini-
presentations on either: 1) a policy or management project on which the participant was 
working that lacked sufficient scientific data or 2) ongoing or future research that related to 
policy and management in coastal/nearshore Oregon ecosystems. To assist in framing these 
mini-presentations, I shared with participants the action oriented goals for the event: 1) 
communicate current data needs 2) encourage cooperation between sectors (researchers and 
decision makers) to design research projects (e.g., ecosystem services related data needs) 3) 
generate a commitment to follow up with at least one attendee regarding potential projects. 
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Participants were offered the opportunity to provide presentations with a maximum of 4 
PowerPoint slides prior to the event.  
Upon arrival, participants completed a standard pre-event survey designed to understand 
participants’ expectations for the day (Pituch et al., 2006) (Appendix D). The workshop began 
with brief introductions that included each participant’s name, organizational affiliation, and 
favorite marine organism. After a brief overview of the agenda (Appendix E), I presented on the 
ecosystem services priorities and scientific data needs identified through the interviews 
conducted in 2013 (Phase 1). Then all participants gave mini-presentations, with or without 
visuals (PowerPoint).  During lunch, a discussion on “Opening Lines of Communication” took 
place, to enhance free flowing communication between the two sectors. Participants were 
encouraged to discuss barriers and difficulties in communicating with each other as well as 
opportunities to overcome these barriers to enhance collaborative work. Participants were 
then provided the opportunity to work through these barriers through a “speed dating” 
activity. During this exercise, individuals from different sectors were provided the opportunity 
to communicate one on one during 5 rotations. Scientists remained seated while decision 
makers rotated, selecting a scientist whose research they felt was most akin to their decision 
making needs (based on the mini-presentations). This activity allowed participants to have 5 
mini-conversations for 8 minutes each. Since there were more decision makers than scientists, 
some ‘one-on-one’ discussions included three individuals. Participants were encouraged to ask 
questions that arose from mini-presentations and to discuss possible research projects that 
addressed the needs/interests of both individuals. After establishing these connections, 
participants were provided the opportunity to discuss as a group how to best sustain 
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connections in a professional setting. This discussion, titled “Sustaining Connections” focused 
on best strategies for following-up with and creating projects with other participants. Finally, a 
brief wrap-up had participants reflect on the event by answering 3 questions on a quarter sheet 
piece of paper:  
1) With whom will you follow-up (other attendee[s])?  
2) When will you follow-up with this person?  
3) What project(s) have you both discussed pursuing? 
Participants then put the paper in a self-addressed envelope (provided). These envelopes were 
mailed one month post event as a reminder to participants to follow-up and sustain the 
connections they made during the workshop. After a brief thank you, the participants were 
asked to complete a post-event survey (Appendix F) to evaluate the successes as well as 
opportunities for improving workshops of this nature.  
Results 
 The workshop began at 10am on May 30th, 2014 with 24 participants. Participants 
waned as the day progressed, with 17 individuals remaining at 3pm at the close of the 
workshop. Twenty-two of the 24 participants completed the pre-event survey identifying their 
expectations for the workshop.  
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Photo 1: Opening presentation of the day, and mini-presentation (Photo Credit: Oregon Sea 
Grant). 
The first question on the survey asked participants to select from a multiple choice list of what 
they expected to gain from the event, including “personal connections to decision makers”, 
“personal connections to researchers”, “learn key ecosystem services”, “learn pressing data 
needs”, “develop new collaborations”, and “other” (Figure A).  
 
Figure 3: Pre-event survey results, on what participants expected to gain from the synthesis session. 
Expectations for the day were high, with every multiple choice option, with the exception of 
“other”, selected by more than half the participants (Figure 3). The lowest among these, 
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“personal connections to decision makers”, was selected by 59% of participants (Figure 3). 
Primarily participants expected to “develop new collaborations” during the event, with 82% of 
participants selecting this option (Figure 3). Those who selected the “other” option expressed 
expectations to: 1) “share data and information needs with coastal resource management 
community” 2) “educate BOEM’s [Bureau of Ocean Energy Management] process” and 3) 
“identify coastal management outreach needs”.  
 The next question was open-ended allowing participants to discuss characteristics that 
result in a successful connection with practitioners across sectors (Figure 4). 
 
Figure 4: Participants provided 5 characteristics of a successful professional connection. 
Communication and collaboration were tied as the number 1 characteristics of a successful 
professional connection (Figure 4). One participant explained that communication was 
important because, “So much is being done in a vacuum and we need to be more efficient at 
distributing info., tech. transfer, minimizing duplication, etc.”. In the words of one participant, 
collaboration involves “‘success’ for all parties within the context of their own world (academic, 
0% 5% 10% 15% 20% 25% 30% 35% 40%
Communication
Collaboration
Common Management Goals
Information Sharing
Common Research Interests
Percent of Participants
Characteristics of a Successful Professional 
Connection
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govt., political)”. Roughly 1/3 of participants felt that common goals were important for a 
successful professional connection (Figure 4). The ability to share relevant and needed 
information was an important characteristic according to over 1/4 of participants (Figure 4). 
According to 14% of participants, common interests are necessary for “successful” connections 
(Figure 4).  
 When asked to define what would inspire participants to follow-up with a personal 
connection made at the event, participants offered 7 different reasons (Figure 5).  
 
Figure 5: Participants offered 7 reasons they would be inspired to follow-up with a personal connection made 
during the day.  
Having common interests was the number 1 reason participants would follow-up on 
connections made at the workshop (Figure 5). Twenty-three percent of participants expressed 
they would follow-up with a connection if the professional had relevant data (Figure 5). 
Common goals, which differed from common interests in that they were more applied to a 
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natural resource policy action, were important to 18% of participants when following-up with 
other professionals at the workshop (Figure 5). Eighteen percent of participants also identified 
collaborative potential between themselves and another professional as a reason to follow-up.  
 Post-event surveys, completed by 17 participants, conveyed what participants gained 
from the workshop. Participants’ overall experience was obtained through a multiple choice 
question with the option to select multiple responses (Figure 6). Sixty-five percent of 
participants considered “developed a new collaboration or connection” as the most significant 
experience from the day (Figure 6). The next three selections, each chosen by 59% of 
participants, were tied for the 2nd most significant experience of the day; these included 
“learned more about pressing marine and coastal data needs”, “made personal connections 
with decision makers”, and “made personal connections with researchers” (Figure 6). Of the 
options provided, “learned more about key marine and coastal ecosystem services” was least 
selected, chosen by only 35% of participants (Figure 6).  One individual selected the “other” 
option, and noted that s/he “had [the] opportunity to present research/data needs to 
colleagues”.  
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Figure 6: Responses to the multiple-choice question about participant experience during the day. 
 Participants were asked to report on the number of professionals they intended to 
follow-up with post-synthesis session. They stated between 1 and 6 (Figure 7) with some 
participants stating a range, in this case their answers were recorded in both number 
categories. For example a participant that stated “5-6” was marked as answering both 5 & 6 
connections. Two was the most commonly stated response with 35% of participants stating 
they would follow-up with 2 connections, closely followed by 3 connections stated by 29% of 
participants (Figure 7).  
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Figure 7: The number of professional connections with whom participants intend to follow-up. 
 The survey also asked participants to rank their top 3 activities for the day (Figure 8). 
Some responders included benefits of the day. These responses have been noted as “other”. 
For example, one of the “other” responses was “feeling like my training and research questions 
matter”. The majority (53%) of participants ranked the mini-presentations as their favorite 
activity of the day with the speed dating session as the second most stated #1 activity (Figure 
8). Group discussions were the favorite activity of 6% of participants (Figure 8a).  Answers for 
the 2nd highest ranked activity were more diverse than for the 1st, including 6 different 
workshop activities (Figure 8b). The speed dating was chosen most often as the 2nd favorite 
activity, selected by roughly 1/4th of participants (Figure 8b). Mini-presentations and the first 
discussion of the day, titled “Opening Lines of Communication”, were each stated as the 2nd 
favorite event by 18% of participants, while the second discussion, titled “Sustaining 
Connections”, the group discussions in general, and hearing and sharing data needs were each 
ranked 2nd by 12% of participants (Figure 8b). Given that 12% of participants identified hearing 
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and sharing data needs as a response, here it is listed as a separate ‘favorite’ activity as 
opposed to being included in the “other” category like most non-activity answers (Figure 8b).  
Figure 8: Activities ranked as the best of the workshop. Figure8a: Activities ranked number 1. Figure8b: Activities 
ranked number 2. Figure8c: Activities ranked number 3.  
 Answers for the 3rd ranking were the most diverse of the 3 rankings (Figure 8c).  Over 
1/3rd of participants chose the speed dating activity as their 3rd favorite activity of the day 
(Figure 8c), whereas 18% of participants chose to not provide a 3rd ranking activity (Figure 8c). 
The open discussions and the “Opening Lines of Communication” discussion were both ranked 
as the 3rd favorite, by 12% of participants each (Figure 8c). The “Sustaining Connections” 
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discussion, the mini-presentations, and the initial background presentation on interviewing 
results were all chosen as 3rd favorite by only 1 participant each (Figure 8c). Across the three 
rankings, the mini-presentations activity was listed by 77% of participants, and the speed dating 
activity was listed by 83% of participants. 
Discussion 
The synthesis session presented here provides a workshop format that successfully met 
the short term goals of this project. About 75 individuals were invited, 30 (40%) accepted the 
invite, and 24 (32%) were in attendance when the day began, thus indicating high interest in 
and enthusiasm for the goals of the workshop. The SS format was selected to build on previous 
successes of mini-presentations and speed dating from scientific society conferences (Jacobson, 
2009) and to test its effectiveness in a venue aimed at linking scientists and decision makers. 
The synthesis session tested here provides a proof of concept for similar future events to 
address specific natural resource management issues in other locales and perhaps on other 
themes. As apparent by pre- and post-survey results, the majority of expectations that 
participants had at the beginning of the day were met through the format of the SS via the 
activities conducted. Participants (82%) stated that they wanted to develop new collaborations. 
In post-surveys at least 65% of participants said they in fact did develop new collaborations. 
Roughly 77% of participants wanted to learn more about pressing marine and coastal data 
needs during the workshop. Post-event surveys revealed that almost 60% of participants felt 
better informed about these pressing needs. Furthermore, in pre-event surveys, participants 
expressed that communication, collaboration, common goals, sharing information, and having 
common interests were characteristics of a successful professional connection. Since the day’s 
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activities revolved around enhancing these characteristics, the SS was able to address the 
underlying features of forming successful collaborations. Thus, the new collaborations that 
participants made during the day are grounded in identified characteristics of successful 
collaboration. Though many expectations for the day were well addressed by the activities 
conducted, the workshop did not provide adequate activities for participants to learn about key 
marine and coastal ecosystem services. While 73% of participants were expecting to learn more 
about key ecosystem services during the workshop, only 35% felt at the end of the day that 
they had. This goal for the event was underachieved.  
 The post-event survey provides insights into which activities were most important in 
achieving the day’s goals. The mini-presentations offered by all participants were the most 
popular activity of the day. Participants were able to communicate their research and policy 
interests, as well as learn about those of other professionals in the room. This meant that even 
for attendees unable to stay for the afternoon, they were more aware of who they could 
contact regarding particular issues. Speed dating was the second most successful activity of the 
day allowing participants to begin communicating with those individuals who expressed shared 
interests during mini-presentations, thereby providing the opportunity to broaden participant 
networks. The importance in broadening networks reflects back to the interview results (Figure 
1) that show formal and informal interactions and communications between the decision 
making and scientific sectors as an important tool to increase use of research in decision 
making.  The discussion titled “Opening Lines of Communication” was considered by 
participants as the third most beneficial activity of the day, and certainly began to break down 
the barriers in communication between sectors.  
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 Based on participant evaluations and organizer observations of the day, there are 
important recommendations to enhance similar workshops in the future. First, the content of 
the day though appropriate, lacked one key element. An additional discussion to decide upon a 
commonly agreed definition of important ecosystem services would have facilitated shared 
understanding and better achieved the goal of eliminating language barriers between sectors 
(Figure 2). Given that decision makers interpret ecosystem services slightly differently (i.e., 
categorizing them into the pillars of sustainability, Chapter 2) than scientists, a discussion could 
have helped participants be on the same page.  Furthermore, during post-event surveys, one 
participant suggested that ecosystem services were not well defined by the group.  
The “Opening Lines of Communication” discussion was overall successful, however it did 
not play out entirely as planned. At the start of the discussion participants were shown Figure 2 
and asked to reflect on either 1) what challenges the scientific community has in working with 
decision makers and/or 2) ways to work through and overcome these challenges or existing 
barriers. As the discussion played out, it focused predominantly on this second point, how to 
overcome the barriers expressed by decision makers. One participant noted in their post-event 
survey that there should have been an opportunity for scientists to provide a reflection on their 
perspective of barriers. Thus, a future approach would be to split this discussion into two parts, 
one for each discussion point.  
The discussion titled “Sustaining Connections” ended the day with an individual 
commitment from each participant to list with whom they would follow-up; a statement about 
what projects had been discussed with those participants, and a timeline for follow-up. In 
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addition to this commitment, however, an additional piece of the process that would facilitate 
sustained networking would be to ask each group to come to a consensus on how to sustain the 
connection. Some time also should have been devoted to reflecting on what had been 
accomplished throughout the day (Oreszczyn and Carr, 2008), in order to solidify the success of 
such interactions and the worth of the time involved. These changes to content would have 
enhanced the wrap up piece of the SS.  
 Potential modifications to the timing, including making the SS a full day, would have 
enhanced its success. A full day SS would add two or three hours to the event to accommodate 
the recommended improvements of the workshop’s content mentioned above. Attendees were 
asked to recommend activities to add to similar events in the future, 8 of the 14 participants 
who answered this question suggested more time for either a particular activity conducted or 
the day in general. Another timing modification involves the date of the event. The date of the 
event was planned around holidays and other known conferences and workshops. Despite best 
efforts, the day still fell on Oregon Legislative Days, and as a result some decision makers 
cancelled the day before or the day of the event due to unresolved legislative activities that 
emerged during legislative days. Before finalizing the event date, polling of potential 
participants could have avoided the scheduling conflict. 
Finally, although space and location were generally suitable, there is room for future 
improvements. The conference room available at the hotel was small and intimate (Photo 1). 
Chairs and tables were organized in a horseshoe shape around a focal presentation projector 
(Photo 1). These aspects of the room provided an atmosphere for group discussion that was 
 67 
honest and robust (Jacobson, 2009). Holding the workshop in a hotel in Corvallis, OR was an 
appropriate location given that people came to the workshop from as far north as Seattle, WA 
and as far south as Newport and Eugene, OR. The hotel provided a neutral location for decision 
makers and scientists to come together. However, the proximity of the hotel to the Oregon 
State University campus may have conveyed an inaccurate perception that the event was 
sponsored, in part, by OSU. Therefore, though the location did not seem to alienate any 
participants, it is important for facilitators of future synthesis sessions to keep the location as 
neutral as possible.  
Future workshops that attempt to connect the decision making and scientific 
communities to generate and obtain applied information for policy and management practices 
may find that a SS of this format, with the recommendations for improvement incorporated, 
can result in a high level of success.  Workshops geared toward developing cross-sector 
communication have the potential to infuse greater scientific data into the decision making 
process, resulting in more effective and efficient policy and management practices (Grorud-
Culvert, 2010). The SS conducted here revealed that getting practitioners from these sectors in 
a room together to interact freely can effectively initiate necessary conversation to remedy 
existing data gaps (Oreszczyn and Carr, 2008). Opening these lines of communication through 
concentrated interactions brings relevant individuals together to realize their mutual interests 
and needs. By joining forces to address those interests and needs, professionals can generate 
scientific data that saves time and money for both sectors and has greater applicability to 
management and policy decisions (Cairns and Harris, 2011). However, to achieve these goals, 
both sectors must engage in following-up to sustain the connections made at the workshop 
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(Renner et al., 2013). Sustaining connections requires post-event attention, including but not 
limited to listservs or blogs where participants can continue to discuss policy/management 
issues and applicable data as they arise.  In a brief follow-up email survey, the participants of 
the SS indicated that a listserv was preferred over a blog for continued participation among this 
group (Appendix G) Additional booster workshops can foster continued sector communication 
and information generation (Pituch et al., 2006).  
The policy and management process is often messy, uncertain, and unstable; thus 
research and evidence are needed to analyze alternatives that arise in this process (Oreszczyn 
and Carr, 2008). There is hence a need to connect the decision making and scientific sectors in 
an iterative process to develop and infuse applied research into decisions. Having the initial 
face-to-face workshop format allows for trust to be built (Cairns and Harris, 2011) and new 
knowledge to be generated (Oreszczyn and Carr, 2008). The SS discussed here was successful in 
the short term and has the potential to effectively answer decision making questions by 
infusing applied scientific information into the process, as well as by making new or 
reinvigorating existing professional connections. The SS offered a sounding board for 
intellectual pursuits to flow, and thus provides a real potential to make significant and lasting 
change (Cairns and Harris, 2011) in marine and coastal resource management. This format can 
thus act as a model for workshops across the country attempting to bring scientists and 
decision makers together for the goal of generating evidence-based decisions. 
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Appendix D: Pre-Event Survey of Expectations 
2014 INACaMMP Conference for Ecosystem Services and Scientific Data Needs Under 
Changing Climatic, Land Use, and Demographic Conditions 
PARTICIPANT PRE-CONFERENCE EXPECTATIONS 
 
Gender:                 Male _____                  Female_____ 
Professional Role (circle all that apply): Scientific Researcher     Policy Maker       Manager 
Geographic location of job post (circle one): Inland     Coastal 
What do you expect to gain from this event? (Choose all that apply):  
A. Learn more about key marine and coastal ecosystem services 
B. Learn more about pressing marine and coastal data needs 
C. Make personal connections with decision makers 
D. Make personal connections with researchers 
E. Develop new collaborations or connections 
F. Other:_____________________________________ 
With the goal of reducing data gaps in mind, what characteristics result in a successful 
professional connection with practitioners across sectors (i.e. scientific researchers and/or 
policy makers and/or managers)?  
 
 
What would inspire you to follow up with a personal connection you make during this 
conference?  
 
 
How do you hope today’s event enhances your capacity to communicate with individuals in 
other sectors? 
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Appendix E: INACaMMP Synthesis Session Agenda 
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Appendix F: Post-Event Evaluation 
2014 INACaMMP Conference for Ecosystem Services and Scientific Data Needs Under 
Changing Climatic, Land Use and Demographic Conditions 
PARTICIPANT CONFERENCE EVALUATION 
Gender:                 Male _____                  Female_____ 
Professional Role (circle all that apply): Scientific Researcher     Policy Maker       Manager 
Geographic location of job post (circle one): Inland     Coastal 
Which of the following accurately represents your experience today? (Choose all that apply): 
A. Learned more about key marine and coastal ecosystem services 
B. Learned more about pressing marine and coastal data needs 
C. Made personal connections with decision makers 
D. Made personal connections with researchers 
E. Developed a new collaboration or connection 
F. Other:_____________________________________ 
How many new professional connections have you made today with whom you expect to: 
A. Follow up?______________________ 
B. Plan research project(s)?_________________ 
Roughly when do you plan to follow up with individuals with whom you have connected at 
this event?_______________________________ 
Please rank the top 3 activities from today’s event: 
1. 
2. 
3.  
What would you recommend be added to this type of event in the future? 
 
 
Please list the one thing you would omit from future events of this nature: 
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Appendix G: Follow-Up Email Survey Results 
Question 1 
Would you be interested in joining a listserv for sharing marine and coastal data and data 
needs? 
Answer Choices– Responses– 
Yes, I would join the Oregon Coastal & Marine Data Network listserv (mentioned during 
SS, http://www.coastalmarinedata.net/). 
81.82% (9) 
Yes, I would like a separate listserv created for the INACaMMP workshop attendees. 45.45% (5) 
Not at this time. 9.09% (1) 
Other (please specify) 9.09% (1) 
Total Respondents: 11   
 
Question 2 
If the INACaMMP project team started a blog for sharing data and data needs would you be 
interested? 
Answer Choices– Responses– 
Yes, I would check the blog, ask questions, and upload data where applicable. 18.18% (2) 
Yes, but I would only check the blog. 27.27% (3) 
Not at this time. 27.27% (3) 
Other (please specify) 27.27% (3) 
Total Respondents: 11  
Question 3 
Would you prefer a blog or listserv to sustain professional connections? 
Answer Choices– Responses– 
Listserv 45.45% (5) 
Blog 18.18% (2) 
Both 27.27% (3) 
Neither 9.09% (1) 
Total Respondents: 11  
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Chapter 4: Conclusion 
I have proposed and tested a method to overcome institutional barriers and build cross-
sector communication capacity between decision makers and scientists that mutually benefits 
those involved while promoting their respective roles in society (Cairns and Harris, 2011; Roux 
et al., 2008). Preserving and protecting critical coastal and marine resources becomes ever 
more important as climatic, land use, and socio-demographic shifts occur. Doing so will require 
effective and efficient policy and management schemes that include the best available science, 
i.e., evidence-based decisions. This research engaged decision makers and scientists to begin a 
collaborative approach to extract, design, and integrate relevant information into evidence-
based policy and management practices. A collaborative process allows scientists and decision 
makers to fine-tune the knowledge transfer to the particular political, economic, and 
environmental circumstances faced (Lavis et al., 2003). Open communication also begins to 
break down the language barriers between sectors, allowing decision makers to more 
accurately extrapolate and apply information to local conditions (Murcia, 2009), as well as be 
involved in the early stages of developing applied research projects (Oreszczyn and Carr, 2008). 
This integrated approach maximizes use of information to prevent, and in some cases reverse, 
the negative effects of human practices (Murcia, 2009), such as anthropogenic climate change 
and socio-demographic shifts.  
An increased appreciation for the complexity of the decision making process can result 
from this move towards a model of inclusion and participation in the policy process (Oreszczyn 
and Carr, 2008). Creating a decision-relevant culture among researchers and a research-attuned 
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culture among decision makers provides a two-way exchange of information that betters 
society at large (Lavis et al., 2003; Oreszczyn and Carr, 2008).  
This interaction can be developed at many stages in the process (Lavis et al., 2003). Here 
I have focused on the issues that arise in the supply side dynamic for research in decision 
making (Stone, 2012). Further efforts to improve the supply side, i.e., improve the supply of 
policy-relevant data, would be to encourage funding agencies to stimulate bridging the gap 
between scientists and decision makers (Murcia, 2009). Many funders have begun to promote 
collaborations (Cairns and Harris, 2011), and require policy-relevant research (Stone, 2012); yet 
there is little known about how effective these funding mechanisms are for generating policy-
relevant data. Evidence of strong decision impact of projects funded in this manner would 
enhance this mechanism. Further efforts to design platforms for sustained communication are 
also needed to supply information to decision makers (Jandl et al., 2008).  
This interaction between sectors can also be addressed on the demand side, though 
additional research is required to analyze this dynamic (Stone, 2012). Such research would 
address the issues preventing incorporation of research into policy and management plans 
(Murcia, 2009), including 1) ignorance of policy-relevant research among decision makers, 2) 
tendency to fear intellectualism in policy, 3) process timing dynamics (i.e., research’s lengthy 
process in conjunction with the immediate attention decisions can require), and 4) politicization 
of research (Stone, 2012). Awareness and absorption of research and developing a culture of 
learning in the decision making realm are means of resolving demand side issues (Stone, 2012).   
Finally, issues that arise during the process of incorporating science into decisions due 
to the ‘policy current’, i.e., the societal context surrounding the political process that can 
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change the circumstances within which research and policy are conducted, must be addressed 
in order to successfully achieve policy goals (Stone, 2012). These issues can arise from conflicts 
that come up in the political realm while building bridges between the science and decision 
making sectors (Stone, 2012). Due to the ‘policy current’, emphasis is made to the importance 
of sustained connections and long-term engagement between sectors (Stone, 2012; Roux et al., 
2008). In doing so, changes to projects or flow of additional information can react to the ‘policy 
current’. In this project, I have built a solid base of productive two-way discourse upon which 
continued dialogue can and should occur (Stone, 2012). A clear linkage between decision 
makers and scientists, electronic networks, decision support tools, and ecological models can all 
support a sustained effort (Ruth et al., 2003). Listservs and booster workshops are also 
recommended to coordinate long-term engagement efforts. 
 Increasing communication between scientists and decision makers results in an 
impressive return on monetary investments (Murcia, 2009), generating greater value for 
research dollars spent by developing more effective research (Oreszczyn and Carr, 2008). Thus, 
by enhancing social capital through communication, decision makers can better protect natural 
capital (Renner et al., 2013). Individuals and agencies who partake in cooperative efforts 
exercise community leadership, as this interaction requires a dedicated time investment to 
build mutual trust and understanding (Cairns and Harris, 2011). The 2 phase model of 
interaction designed and presented here should be considered a starting point for continued 
dialogue (Lavis et al., 2003).  
Sustained interactions will allow participants of both sectors to overcome hindrances in 
communication and understanding, including a lack of common language between sectors 
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(Cairns and Harris, 2011). Here I have suggested using an ecosystem services framework as a 
language bridge for more effective interactions.  Continued debate about whether ecosystem 
services should be the focus of management action is not a sufficient argument against moving 
forward (von Stackelberg, 2012). I have demonstrated how using this framework within the 
interactive cross-sector decision making process can help define critical resource priorities in a 
holistic manner. There are real economic and ecological costs associated with continued 
consumption of finite resources (von Stackelberg, 2012).  
The most important outcome of testing this 2 phase model for evidence-based decision 
making is in establishing a significant opportunity to sustain and continue to build cross-sector 
cooperation between decision making and scientific sectors in coastal Oregon, and thus more 
efficiently and effectively protect and preserve the ocean’s critical natural capital. Testing this 
model in coastal Oregon serves as a demonstration of the potential opportunities provided by 
conducting the same model for evidence-based decision making in other for a across the 
country for a variety of ecosystem and political dynamics.  
Limitations 
 The connections established in this project are only the first steps to the long-term 
engagement required to develop evidence-based decisions. Efforts are needed to sustain the 
connection moving forward. Listservs and booster workshops can be critical tools used to 
sustain these connections.  
 Evidence-based decision making is one tool to be used in generating effective policy and 
management schemes. Other forms of knowledge flow that engage the stakeholders missing in 
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evidence-based decision making, i.e., the general public, are still necessary in many decisions to 
obtain the variety of relevant, interested perspectives.  
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